Functional roles of the V3 hypervariable region of HIV-1 gp160 in the processing of gp160 and in the formation of syncytia in CD4+ cells.
To study the roles of the V3 hypervariable region (amino acid residues 301-336) of the HIV-1 envelope glycoprotein (gp160) during infection, we constructed recombinant vaccinia viruses that expressed either wild-type gp160 (v-env10) or mutant gp160 in which the V3 region was deleted (v-dl29.1 and v-dl29.2). In v-dl29.1 the V3 loop, formed by disulfide bonding between cysteine residues 301 and 336, was deleted from cys301 to cys336 (inclusive) and replaced by one serine residue. In v-dl29.2 the V3 loop was deleted from arg303 to ala334 and replaced by three residues: gly-ala-gly. Cells infected with all three recombinant vaccinia viruses expressed gp160 on the cell surface, but v-dl29.1-derived gp160 was not cleaved into gp120 and gp41 and did not bind the CD4 glycoprotein. In contrast, gp160 produced by recombinant v-dl29.2 was cleaved normally, and the mutant gp120 produced was secreted and retained binding activity to CD4+ cells. However, both mutants failed to induce syncytia in HeLa CD4+ cells. Thus a disulfide loop at the V3 portion of gp160 is required for cleavage into gp120 and gp41, presumably because the loop is required for proper tertiary structure. The sequence within the V3 loop, however, is not required for cleavage and secretion of gp160, or for binding to CD4+, but this region is essential for gp120-mediated syncytia formation.